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UTILITIES ENGINEERING SEC. Document Not Considered Final

- 2 Unless All Signatures Completed
PREAX: (919 250 aran - UTILITY CONSTRUCTION

PLANS ONLY

WATER LINE CONSTRUCTION SHOWN
ON THIS SHEET

UTILITY CONSTRUCTION

FOR USE IN PAVED

6" OR THICKNESS
OF BASE MATERIAL

11/2”
PAVEMENT

— FOR USE

CASTING

!

———

POURED IN PLACE
CONCRETE COLLAR
(3000 PSI MIX)

GATE VALVE

IN- UNPAVED AREAS

IN PLACE CONCRETE
COLLAR (3000 PSI MIX) OR
APPROVED PRECAST COLLAR

~——— VALVE BOX

VALVE BOX SHOULD NOT CONTACT
VALVE OR MAIN. PLACE PEA GRAVEL
UNDER BOX FOR SUPPORT.

NO CONCRETE SHALL TOUCH
BOLTS OR GLANDS. WRAP
BOLTS & GLANDS W/ 4 MIL
POLYETHYLENE SHEETING.

BLOCKING MIN.
BEARING AREA=1 FT. SQ.

NOTES:

1. 27 GATE VALVES SHALL BE F.I.LP. THREADS. CONNECTION TO THE PIPE SHALL
BE MADE WITH BRASS NIPPLE AND SCH. 40 PVC F.LP.T. X SLIP ADAPTERS.

2. GATE VALVES GREATER THAN 2" SHALL BE MECHANICAL JOINT.

2) 1"

1/27 R

VENT HOLES

VIE

TOP OF COVER

DETAIL

3/4"—m—

—~———— 23-3/4 =

—~——— 23 )=

-~ 251 4=

NOTE:

FRAME AND COVER TO

BOTTOM OF COVER

BE DEWEY BRQS,,

MH RCR-200T1,
—2001W (FOR SEALED

MANHOLES IF REQ'D.—AS
SHOWN ON PLANS), OR

APPROVED EQUAL.

MH RCR

(8) #4 REBAR
4 EACH WAY

3000 PSI CONCRETE
THRUST COLLAR

THREADED GALVANIZED STEEL
SEE "TIE ROD SCHEDULE" FOR
QUANTITY AND SIZE OF THE RQOD

MJ. CAP OR OTHER
\} M.J. FITTINGS
T
® =7
® L,
( 3”
A

THRUST RING

2" DIA. THREADED TAP

AND BRASS NIPPLE

FOR 2" LINE EXTENSION

#4 REBAR

THRUST COLLAR SHALL BE FORMED USING %" EXTERIOR
PLYWOOD AS PER COLLAR DIMENSIONS SHOWN.

TIE ROD_SCHEDULE
TIE ROD

PIPE DIAM.  QUAN. SIZE

5. TRACER WIRE FROM MAIN

INTO VALVE BOX AND UP.

VALVE AND BOX INSTALLATION

NOT TO SCALE

— ” ”»
- 24-1/2 USE 3/8” ANCHOR BOLTS

4-3/8" - TO BOLT FRAME TO SPACER.
— 33-1/47 USE ROPE MASTIC SEAL
BETWEEN FRAME & SPACER
SECTION A—A

MANHOLE FRAME AND COVER

NOT TO SCALE

STANDARD MANHOLE
FRAME AND COVER

PRE—-CAST FLAT SLAB TOP

/ FINISH GRADE

©
|

FINISH GRADE TO SLOPE
AWAY FROM CASTING

NON—=SHRINK GROUT RING

AROUND CASTING x%tﬂk
L Ll

MANHOLE STEPS TO

THE BOTTOM AT ——— |
127 ON CENTER

iﬂ* 7

L— 1 /2" BALL VALVE

[}
1
L
1/27 QUICK DISCONNECTING coumweig | R RELEASE VAL
o
1-3/4" MASTIC SEALANT ———==/] — a — g > DOUBLE STRAP
PRE—CAST MANHOLE < 17 BALL VALVE | — BRONZE OR
RISER SECTION 54 6" MIN.—=| |~ S. S. SADDLE.
R > 2”7 BALL VALVE B
6" LONG BACK—FLUSH HOSE —/ o z,{/ J‘/ﬁ %NMASKHER‘NW@TEES%OF
<
CORED HOLES -l 1 U
FOR PIPE. T n] WATER MAIN,
3,000 P.S.I. § L > 50" DEPTH VARIES

w

L
CONCRETE x| SEE PROFILE.
>

FOOTING

UND\STURBEDA_Z e

18" MIN.—==
10" DIA. &
LESS

—~=— 24" MIN.,
1270 & UP

5/8"
3/4”
3/4”
3/4”
7/8"
"
1147
1127

IS N N N N NN

COLLAR DIMENSIONS

0000724 SDD44L

MEASUREMENT LIMITS FOR CREEK CROSSING OR RIVER CROSSING PAY UNITS —

MECHANICAL JOINT WTH i : HDPE, SOR 9 MECHANICAL JOINT WITH
GRIPPING RING RESTRAINT | | [ PE34DB WATER LINE GRIPPING RING RESTRAINT
| I | /

\ z /
\ __ TRANSITION REDUCER = ii H TRANSITION REDUCER __
\ [~ DIP TO HOPE ~1) | | HDPE TO DIP ™\ /
R/W \ - g ] | A / ___Rmw
\ T — B A \ ]
\ / e )| V B \
1\ P N ' ] L e 1 /
__EOP | EOP
c/L = o __BRIDGE OR __ o o o . ), |
CULVERT(S) - -
EOP ‘ T{ coP
|
]
I i
R/W I 3 I = R/W
(-
‘ o« {
| o |
Il x |
| ] i
-
& f
TRANSITION REDUCER __ __ TRANSITION REDUCER
DIP TO HDPE | [~ HDPE TO DIP
\ PLAN VIEW |
/
/

MECHANICAL JOINT WITH | MECHANICAL JOINT WITH
GRIPPING RING RESTRAINT EXISTING | £ GRIPPING RING RESTRAINT
[\ /— GROUND MINIMUM RADIUS = | /

/\ /  SurFAcE — 1200 X DRILL ROD DIAMETER, OR
/ o\ / | 50 X PIPE DIAMETER, WHICHEVER IS GREATER. | /
/ \ / / [
/ \ | [ / \
\ / / | /
= ——F = e o / ! Z A
f o i
/ ~— _—— \
i | 20" MIN T —_— 20" MIN. p
INI — <
PVC WATER UNE T =S S \ S AL PVC WATER LINE
| - \
DIP, CLASS 350 L MINIMUM RADIUS = 3 \ DIP, CLASS 350
- WATER LINE - 50 X PIPE DIAMETER 8 \__ ubeE, sor 9 \ WATER LINE
z PE3408 WATER LINE |
= L MINIMUM RADIUS =
o] 50 X PIPE DIAMETER

HOPE TO BE INSTALLED UNDER CREEK OR
RIVER BY HORIZONTAL DIRECTIONAL DRILLING

LINE SIZE MIN. W MIN. D  PLATE DIAM.
4" 6 L+8" L+2"
6" 9” L+9” L+3”
8" 12" L+9” L+3”
127 18”7 L+9” L+37
16" 18" L+9” L+3”
207 207* L+9” L+3”
24” 247 L+10" L+4”
20" 247x L+117 L+5”

VIEW

CREEK OR RIVER CROSSING WITH HDPE
INSTALLED BY HORIZONTAL DIRECTIONAL DRILLING

NOT TO SCALE

* CONTRACTOR VERIFY DISTANCE W/COLLAR SUPPLIERS.

THRUST COLLAR

NOT TO SCALE
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21

3dId 3719IX3Td

NOTE: GATE VALVES
SHALL BE BRONZE,

H0d HNIMvVHA QYVANVLS HSITONI

NOILVTIVLISNI 3dId 40 QOHLIN

ALONG THE PIPE FROM THE TOP OF THE PIPE TO THE TOP

OF THE EMBANKMENT AT THAT POINT.

ESE TAKE CARE TO FULLY COMPACT HAUNCH ZONE OF PIPE BACKFILL.

LOOSELY PLACED SELECT MATERIAL CLASS III OR CLASS II, TYPE 1

FOR PIPE BEDDING. LEAVE SECTION DIRECTLY BENEATH PIPE

UNCOMPAGTED AS PIPE SEATING AND BACKFILL WILL
ACCOMPLISH COMPACTION.

ABOVE AND BELOW SPRINGLINE.
APPROVED SUITABLE LOCAL MATERIAL,

UNDISTURBED EARTH MATERIAL

=
TOP OF FILL TOP OF FILL TOP OF FILL Sy
/ ; / Pt
¥4
] ——] <=E
IS —_— T = [+ T o
GROUND LINE GROUND LINE ——nu T |4 —————————————— GROUND LINE ——— & |y HSO
| — L Iy-H=
‘AT 1 ————————— o g wnT
= = -
e =TS TETETETE = wZu
7 N EOESE
COMPACT AFTER COMPACT AFTER | |— = = I
PIPE IS PLACED o L PIPE 1S PLACED| ¢n =, &
& PRIOR TO i & PRIOR TO =
PLACEMENT OF i=——TYPE TV i PLACEMENT OF SOn<
F FILL ENGINEERING FILL o
B . ] FABRIC = .-+
1,D./6 MIN, = a
NOT"LESS = o
/6 MIN. 1.D./6 MIN. HAN & ' we
ESS THAN & 0.0. + 3 NOT LESS THAN 6" 15" PER FOOT OF 'H' o
BUT NOT LESS THAN 12"
ROCK NOR MORE THAN 24"
NORMAL EARTH FOUNDATION ROCK FOUNDATION AS DIRECTED BY ENGR:
PmH UNSUITABLE MATERIAL FOUNDATION
TOP OF nLLﬁ TOP OF FlLLﬁ TOP OF FILLﬁ
=
S — JE——— JE—— =4
| I - cH
- — = |, — = |y o k=
MIN. 0.. | MIN. 0.D./ — uIN. 0., MIN, 0.D./ <
_— e —
~ ] I - ] 4] :ll
B ——— Y
_ 5 GROUND LINE Z GROUND LINE Z <
GROUND TINE 5 N Vi - ™
—_— ENGINEERING w
— FABRIC — é n o
- = s D= = G o= o
ETETTTET] e T = | AT AR Ny T L a -
st s T so.emm. o, T2 SEw 4
FRIOR T6 NOT LESS THAN 6" (== 1 === == FILL WM=TI= i S 0= = == 1 g o o
PLACEMENT OF 0.0 + 2 1.D./6 NIN. Los e as pmeecTeD |53 —
FILL -D. Mo LR NN & 0.0t 2 MIN. 0.D. MIN. 0.D. o eaaneen |5 oM 5
15" PER_FOOT OF 'H' = ]
BUT NOT LESS THAN 12" %)
ROCK FOUNDATION M 7 ™S
NORMAL EARTH FOUNDATION NOR MORE THAN 2 UNSUITABLE MATERIAL FOUNDATION [T
PIPE ABOVE GROUND 5©
7]
-
GENERAL NOTES: — g
DO_NOT OPERATE HEAVY EQUIPMENT OVER ANY PIPE CULVERT UNTIL THE PIPE CULVERT HAS [&]
I.D. = THE MAXIMUM HORIZONTAL INSIDE DIAMETER DIMENSION. BEEN PROPERLY BACKFILLED AND COVERED WITH AT LEAST 3 FEET OF APPROVED MATERIAL. Z2 X
w
0.D. = THE MAXIMUM HORIZONTAL OUTSIDE DIAMETER DIMENSION. SPRINGLINE OF PIPE E
H = THE FILL HEIGHT MEASURED VERTICALLY AT ANY POINT 77 SELECT BACKFILL MATERIAL CLASS IIT OR CLASS II, TYPE 1 =

SELECT MATERIAL CLASS V OR VI FOR FOUNDATION CONDITIONING, ENCAPSULATE
WITH ENGINEERING FABRIC AS DIRECTED BY THE ENGINEER.

18" MIN.

HDPE
PIPE

TRANSITION REDUCER
(SEE DETAIL BELOW)

HDPE
PIPE

i 18 MIN.

MECHANICAL JOINT
WITH GRIPPING
RING RESTRAINT

MECHANICAL JOINT
WITH GRIPPING
RING RESTRAINT

MECHANICAL JOINT

DUCTILE IRON CONCENTRIC REDUCER
AWWA C110 OR AWWA C153

MECHANICAL JOINT WITH
CRIPPING RING RESTRAINT

HDPE MECHANICAL JOINT ADAPTER
WITH STIFFENING INSERT

TRANSITION REDUCER

TRANSITION REDUCER AND JOINT RESTRAINT

NOT TO SCALE

SoIL (TYP)
18”7 MIN.—10” DIA. OR LESS _
24” MIN.—12” DIA. OR GREATER D=ELEVATION
K~ SECTION X=X PLAN & ELEVATION
PLAN—BENDS PLAN—TEES BENDS & TEES
PIPE 90" BEND 45" BEND 22-1/2" BEND 11-1/4" BEND PLUG
szt A B A B A B A B A B c
4" 18" | 12 00 |13 7 10 7" 10" 127 | 147 | 137
& 1w | | e | g - 107 - 10 e T e Y
8" 247 | 18" | 137 | 18" 107 12 107 12”7 167 | 18" | 257 | 11"
10”7 28" | 227 | 157 | 227 127 15”7 127 157 207 | 22 | 317 | 147
12 327 | 28" | 197 | 28" 14" 18" 147 18 227 | 28" | 377 | 17"
16” 547 | 38" | 307 | 36" 18” 36" 18 36” 367 | 427 | 547 | 24

125 PSI, WITH
UNDISTURBED EARTH
3,000 P.S.I.
| CONCRETE
. FOOTING
~N
o
|
i
WATER MAIN
CONCRETE FOOTING —®=
AT R/W

STANDARD MANHOLE — |
FRAME AND COVER

NOTES:

PRE—CAST MANHOLE
RISER SECTION
(EXTERIOR WALL)

PHED
$SBOCNPSSEPSSBSEP5$$5S

1. MANUAL AIR RELEASE VALVES ARE RECOMMENDED WHEREVER
POSSIBLE.
2. PROVIDE H—=20 LOADING.

WATER AIR RELEASE MANHOLE

NOT TO SCALE

NOTES:
1. BASED ON 200 PS
2. ALL BEARING SURFACES TO BE CARRIED TO UNDISTURBED GROUND.

5. THRUST BLOCKS TO BE USED AT ALL UNRESTRAINED LINES OPERATING UNDER

PRESSURE.

2000 PSF SOIL (SAND & GRAVEL WITH CLAY)

4. KEEP ALL PIPING JOINTS CLEAR OF CONCRETE THRUST BLOCKS.

5. WRAP ALL FITTINGS

IN 4 MIL POLYETHYLENE SHEETING.

THRUST BLOCKING

NOT TO SCALE

STATIC PRESSURE PLUS AWWA WATER HAMMER ALLOWANCE.
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GROUND LINE—— [y ———— GROUND LINE —\—— |§ ———————————— GROUND LINE—— 0 |y ———— u_jogz-
e — S ey SoGT
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=z MEn=n=ne = En=0=0 z w w
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COMPACT AFTER E COMPACT AFTER =0
PIPE 15 PLACED \_ 1 . PIPE IS PLACED '(7“:_: w %3
I iz =
: PLACEMENT OF TYPE IV i = PLACEMENT OF Lop<
ENGINEERING S~ D
R FILL = FABRIC FILL S .=
1.D./6 MIN. = a
I X NOT' LESS = o
D./6 MIN, 1.D./6 MIN. SIS = THAN 6" | EARTH . wo
T LESS THAN 6" 0.0. + 3 NOT LESS THAN 6" 15" PER FOOT OF 'W [=]
BUT NOT_LESS THAN 12"
ROCK NOR MORE THAN 24"
NORMAL EARTH FOUNDATION ROCK FOUNDATION AS DIRECTED BY ENGR:
_——— UNSUITABLE MATERIAL FOUNDATION
PIPE IN TRENCH

*O*N ‘HOIFTVH
SAVMHDIH 40 NOISIAIQ

TOP OF FILL ﬁ

TOP OF F!LLﬁ

TOP OF F!LLﬁ

=wEni= ” E

COMPACT AFTER 0.D. +2'
PIPE IS PLACED

& PRIOR TO
PLACEMENT OF  NORMAL EARTH_FOUNDATION

3dId AIODIY

{ 1.D./6 MIN.

NOT LESS THAN 6"

1.D./6 MIN.
NOT LESS THAN 6" D.+ 2'

UNDATION
PIPE ABOVE GROUND

PLACEMENT OF
FILL

1.D./6 MIN-
NOT LESS THAN 6"

15" PER_FOOT OF 'H'
BUT NOT LESS THAN 12"
NOR MORE THAN 24"

==

MIN. 0.D.|

AS DIRECTED

12
UNSUITABLE MATERIAL FOUNDATION

RIGID PIPE

S379vL LHOI3H 1114

H0d HNIMVHA QYVANVLS HSITONI

NOILVTIVLISNI 3dId 40 AOHL3N

GENERAL NOTES:z
I.D. = THE MAXIMUM HORIZONTAL INSIDE DIAMETER DIMENSION.

0.D. = THE MAXIMUM HORIZONTAL OUTSIDE DIAMETER DIMENSION.

H = THE FILL HEIGHT MEASURED VERTICALLY AT ANY POINT

ALONG THE PIPE FROM THE TOP OF THE PIPE TO THE TOP
OF THE EMBANKMENT AT THAT POINT.

ES) 7AKE CARE TO FULLY COMPACT HAUNCH ZONE OF PIPE BACKFILL.

FOR PIPE BEDDING, LEAVE SECTION DIRECTLY BENEATH PIPI
UNCOMPAGTED AS PIPE SEATING AND BACKFILL WILL
ACCOMPLISH COMPACTION.

SPRINGLINE OF PIPE

DO_NOT OPERATE HEAVY EQUIPMENT OVER ANY PIPE CULVERT UNTIL THE PIPE CULVERT HAS
BEEN PROPERLY BACKFILLED AND COVERED WITH AT LEAST 3 FEET OF APPROVED MATERIAL,

ENGLISH STANDARD DRAWING FOR
METHOD OF PIPE INSTALLATION

g FLEXIBLE PIPE 8,
— £
- % Round Corrugated Steel Pipe Round Corrugated Aluminum Pipe <.<£§ .
3”(» 2 2/3 x 1% corrugation ** 2 2/3 x 15 corrugation ** Eg%o
o | wLaQ==
= T ; Diameter Minimum cover Maximum Height of Cover (feet) Diameter Minimum cover Maximum Height of Cover (feet) o g % T =
go; inches) (Ga) 16 14 12 10 8 (inches (Ga) 16 14 12 0 8 u.|<(<z(u.=“
Z% 12 204 256 12 123 185 218 281 344 IEOQ:OQ)
%02 12 162 204 12 98 123 174 224 275 ExF=0
0: 12 135 169 239 12 81 102 144 187 228 D=y, O
D = 12 115 145 204 12 69 87 123 160 195 gC’E‘(
> 12 100 126 178 12 60 76 108 139 171 = n*
— = 12 79 100 142 12 67 95 123 151 ==
S 1 12 65 83 117 152 12 60 85 111 136 ﬂ.g
= ;; 12 55 70 100 130 160 12 50 7 92 113 ' g
12 48 61 87 113 139 12 60 78 96
12 54 77 100 123 12 52 68 84
12 69 9 111 12 46 50 74
12 81 100 12 50 62
12 74 91 12 51
78 12 81 72 12 41
84 12 69
** FOR DIFFERENT CORRUGATIONS AND ARCH PIPES REFER TO
ROADWAY DESIGN MANUAL OR MANUFACTURERS SPECIFICATION.
REFER TO THE FOLLOWING FOR PIPE SPECIFICATIONS
CSP - AASHTO M36
P . , i i N ” CAAP - AASHTO M196
HDPE - (Minimum fill) 2’ for pipe diameters 2 12” and = 60 HDPE - AASHTO M294
* (Maximum fill) 20' for pipe diameters g 24 PVC - ASTM F949 or AASHTO M304

17' for pipe diameters z 30" and < 60"

' for pipe diameters 2z 12" and 5 36" NOTES: FILL HEIGHTS SHOWN WERE CALCULATED USING

PVC = * (Minimum fill) 2
0' for pipe diameters 2 12" and < 36" AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

* (Maximum fill) 30'

1’ MINIMUM COVER FOR ALL SIDE DRAIN PIPE

*
FILL HEIGHT IS MEASURED FROM THE TOP OF THE PIPE IN ACCORDANGE WITH THE STANDARD SPECIFICATIONS

TO THE BOTTOM OF THE PAVEMENT STRUCTURE

RIGID PIPE

RCP - * (Minimum fill) 1’ for Class IV & CLASS V
2' for Class III & Class II

H0d HNIMVHA QYVANVLS HSITONI

ENGLISH STANDARD DRAWING FOR
METHOD OF PIPE INSTALLATION
FILL HEIGHT TABLES

REFER_TO THE FOLLOWING FOR PIPE SPECIFICATIONS

NOILVTIVLISNI 3dId 40 AOHL3N

* (Maximum fill) 10" - Class II pipe RCP - AASHTO M170

LOOSELY PLACED SELECT MATERIAL CLASS III OR CLASS II, TYPE 1
E

SELECT BACKFILL MATERIAL CLASS III OR CLASS II,
BELOW SPRINGLINE,

I

APPROVED SUITABLE LOCAL MATERIAL ABOVE SPRINGLINE.

UNDISTURBED EARTH MATERIAL

SELECT MATERIAL CLASS V OR VI FOR FOUNDATION CONDITIONING, ENCAPSULATE
WITH ENGINEERING FABRIC AS DIRECTED BY THE ENGINEER. ISHEET 2 OF 3
300.01

[300.01

20' - Class III pipe
30' - Class IV pipe
40' - Class V pipe

(For fills > 40" & < 80' use LRFD Direct Design Method)

* FILL HEIGHT IS MEASURED FROM THE TOP OF THE PIPE
TO THE BOTTOM OF THE PAVEMENT STRUCTURE

NOTES: FILL HEIGHTS SHOWN WERE CALCULATED USING

AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

1' MINIMUM COVER FOR ALL SIDE DRAIN PIPE
IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS

[SHEET 3 OF 3
| 300.01

METHOD OF PIPE INSTALLATION

NOT TO SCALE




		2015-12-01T13:44:07-0800
	DocuSign, Inc.
	Digitally verifiable PDF exported from www.docusign.com




